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What we claim is: 

1 . A compound of fonnula (I) 




5 

or a salt, ester or prodrug thereof; 
where: 

XisOorNR**; 
R** is hydrogen or Ci^alkyl; 
10 is hydrogen, halo, or -X^R"; 

X^ is a direct bond, -CH2=CH2-. -0-, -NH-. -N(C,^alkyl)-, -C(0). -C(0)0, -0C(0)-. 
-NHC(0)-, -N(Ci^alkyl)C(0)-, -C(0)NH or -C(0)N(Ci^alkyl)-; 

R" is hydrogen, or a group selected from C^alkyl, C^^alkenyl. Q^alkynyl. Ca-ecycloalkyl. 

Cs^cycloalkenyl, heterocyclyl, heterocyclylCi^alkyl, heterocyclylC2-4alkenyl and 
15 heterocyclylC2.4alkynyl which group is optionally substituted by 1 or 2 substituents 

independently selected from halo, hydroxy, CMalkoxy, hydroxyCx^alkyl, -NRV°. - 

C(0)R', -C(0)NR'r1» and -C(0)0R'; 

R^ is hydrogen, halo, nitro, cyano or -X^R*^; 

X^ is a direct bond, -0-, -NH-, -N(C,^alkyl)-, -0C(0)- or -C(0)0-; 
20 R" is hydrogen, or a group selected fix>m Ci^alkyl, Cz-ealkenyl, Cz^alkynyl, Ca^cycloalkyl, 

C3-6cycloalkenyl, aryl, arylCi^alkyl, arylCj^alkenyl, arylCj^alkynyl, heterocyclyl, 

heterocyclylCx-4alkyl, heterocyclylCa^alkenyl and heterocyclylC2-4alkynyl, which group is 

optionaUy substituted by 1, 2 or 3 substituents independently selected from, halo, hydroxy, Ci. 

4alkyl, C^alkoxy, -NR"R'^ -NHC(0)NR^^R»«, -C(0)R'^ and -C(0)0R"; 
25 R^ is hydrogen, halo or -X^R^^; 

X' is a direct bond, -CH2=CH2-. -O-. -NH-, -N(C,^alkyl)-. -C(0)-, -0(0)0-, -OC(0)-, 

-NHC(0)-, -N(C,^alkyl)C(0)-, -C(0)NH- or -C(0)N(Ci^salkyl)-; 
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R^^ is hydrogen, or a group selected from C^alkyl. Cz^jalkenyl. Cz-calkynyl. Ca^ycloalkyl. 

Ca^cycloalkenyl. aryl, arylCi^alkyl, arylCz^alkenyl. aiylCj^alkynyl, heterocyclyl. 

heterocyclylCwalkyl. heterocyclylCz^alkenyl and heterocyclylCz^alkynyl which group is 

optionally substituted by 1 or 2 substituents independently selected from 
5 -NRV, -C(0)NrV. halo, hydroxy, C^alkyl, C^alkoxy, hydroxyCi^yl. 

hydroxyCi.4alkylcarbonyl, Cj^alkylcarbonyl, aminoCi^alkylcaibonyl, 

Ci^alkylaminoCi^alkylcarbonyl and bis(Ci^alkyl)aminoCi^alkylcarbonyl; 

R"' and R» are independently selected from hydrogen, heterocyclyl, heterocyclylCi^alkyl, Ci. 

4alkylheteiocyclylCMalkyl, C^alkyl. hydroxyC.^alkyl. Cx^alkoxyCx.6alkyI. Ca-ecycloalLyl. 
10 C3.6cycloalkylQ^allcyl, hydioxyCa^scycloalkyl, hydtoxyQ^alkylCa^^cycloalkyl. hydioxyd. 

4alkylC3^cycloalkylCi^alkyl, hydioxyCa^ycloalkylCx^alkyl, Ci^oxyCa^scycloalkyl, C,. 

4alkoxyC3^cycloaIkylQ^aIkyl. haloQ^alkyl. haloCa^cycloalkyl, haloCs^ycloalkylC^alkyl. 

C^salkenyl. Cj^alkynyl, cyanoCi^alkyl, aminoCi^alkyl. Ci^alkylaminoCi^alkyl, bis(Ci. 

4alkyl)aminoCi^alkyl. hydroxyCMalkoxyCi^alkyl, hydroxyC:.4alkylcarbonyl, Ci. 
15 4alkylcaibonyl, aminoQ^alkylcarbonyl. Ci^alkylaminoC ^alkylcarbonyl and bis(Ci. 

4alkyl)aminoCi^alkylcarbonyl; 

or R' and R* together with the nitrogen to which they are attached form a heterocycUc ring 
which ring is moncycUc or bicycUc and comprises 4 to 7 ring atomis of which one is nitrogen 
and of which anotiier is optionally selected from N, NH, O. S, SO and SO2. and which ring is 
20 optionally substitiited on carbon or nitix)gen by 1 or 2 substituents independenfly selected from 
Ci^l, hydroxy, C,^oxy. hydroxyCi^l. Ci^alkoxyCi^l, hydroxyCMalkoxyCi. 
4alkyl, Ci^alkoxyCi^oxy, hydroxyCMalkylcarbonyl, Ci^alkylcarbonyl. aminoCi. 
4alkylcaibonyl, Ci.»alkylaminoCiwtalkylcarbonyl and 

bis(CMalkyl)aminoCMalkylcarbonyl, and where a ring -CH2- is optionally replaced witii 
25 -C(0)-; 

R** is selected from hydrogen, halo or -X*R**; 

X'' is a direct bond, -0-, -NH- or -N(Ci^alkyl)-; 

R" is selected from hydrogen, Ci-ealkyl, C2-«alkenyl and Ca^alkynyl; 

is aryl or heteroaiyl optionally substitiited by 1. 2 or 3 substitiients independenfly selected 
30 from halo, hydroxy, cyano, nitto, amino. CMalkylamino, bis(Ci^alkyl)amino, Ci^alkyl. C2. 
4alkenyl, Cj-ialkynyl, Ci^alkoxy, -C(0)NHR", -NHC(0)R», -SR'\ -S(0)R" and 
-S(0)OR"; 
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R', R", R^^ and R^* are independenfly selected ftom hydrogen. Ci^alkyl. Ca^^cycloalkyl. C3 
6cycloalkylCx^alkyl. hydroxyQ^alkyl. haloCi^alkyl. aminoC,^alkyl. Cx^alkylanunoQ^alkyl 
and bis(Ci.4allq'l)aminoCi^;allqrl; 

or R' and R" together with the nitrogen to which &ey are attached fonn a heterocyclic ring 
5 which ring is monocycUc or bicycUc and comprises 4 to 7 ring atoms of which one is nitrogen 
and of which another is optionally selected from N. NH, O. S. SO and SO^, and which ring is 
optionally substituted on carbon or nitrogen by 1 or 2 substituents independently selected from 
C.^alkyl, hydroxy. CMalkoxy. hydroxyC^alkyl, C^alkoxyCx^alkyl. hydroxyC.^alkoxyC,. 
4alkyl, Ci^alkoxyCi^alkoxy, hydroxyCMalkylcarbonyl. Cx^alkylcarbonyl. aminoQ 
10 4aIkylcarbonyl. C:^alkylaminoCx^alkylcari,onyl and bis(Cx^yl)aminoQ^alkylcarbonyl. 
and where a ring -CHj- is optionaUy replaced with -C(0)-; 

R'^ and R« are independenfly selected from hydrogen. Cx^alkyl. Ca^ycloalkyl. C^alkenyl 
and C2-4al]cynyl. 

15 2. A compound accordmg to claim 1 or a salt, ester or prodrug thereof wherein X is NH. 

3. A compound according to claim 1 or a salt, ester or prodrug thereof wherein is 
hydrogen. 

20 4. A compound according to claim 1 or a salt, ester or prodrug thereof wherein is aiyl 
optionally substituted by 1 or 2 halo. 

5. A compound according to claim 1 or a salt, ester or prodrug thereof wherein is 
hydrogen or-OR» and R» is hydrogen, heterocyclyl selected from piperidinyl or pyrroUdinyl 

25 or Cx.4alkyl which Cx^alkyl is optionally substituted by hydroxy. Cx.4alkoxy. amino. Cx- 
4alkylamino or bis(Ci^alkyl)amino. 

6. A compound according to claim 1 or a salt, ester or prodrug thereof wherein R^ is 
hydrogen or -OR^^ and R^^ is hydrogen. Cx.4alkyl, heterocyclyl or heterocyclylCx.4alkyl 

30 
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^ 13 ^3'''''"^°'^'^ ^"''''^^^°''*^^°^^'^*'^*^r°'P«>dmg thereof wh^ 
X^R^^ is -CH2=CH2-, -O- or -NH-, and R" is Ci^alkyl substituted by -NR'R«, 
heterocyclyl or halo. 

5 8. A compound according to claim 7 or a salt, ester or prodrug thereof wherein R' and R« 
are independently selected from hydrogen, heterocyclyl. Ci-^alkyl, hydroxyCealkyl. 
hydroxyCx^alkylC3.6cycloalkyl. C,.4alkoxyC:^alkyl. Cs^cycloalkyl. Ca^cycloalkylCx^l, 
haloCi^alkyl, C2^alkenyl. Cz^alkynyl, cyanoCMalkyl and bis(Cj^l)aminoCi^alkyl; orR^ 
and R« together with the nitrogen to which they are attached form a heterocycHc ring which 
10 ring comprises 4 to 7 ring atoms of which one is nitrogen and of which another is optionally 
NH or O and which ring is optionaUy substituted on carbon or nitrogen by a group selected 
from Q^alkyl. hydroxy. hydroxyC,^alkyl and hydroxyCi^oxyCMalkyl. and where a ring - 
CH2- is optionally replaced with -C(0)-. 

15 9. A compound of formula (lA) 




or a salt or ester thereof 

where X. X', X^ X^ R* and R^ are as defined in relation to formula (D in claim 1 and 
R^' is hydrogen, halo, or-X^R"'; 

20 R"' is hydrogen, phosphonooxy or a group selected from C,.,alkyl. C2^allcenyl, C2^alkynyl, 
Ca^ycloalkyl. Cs^^cycloalkenyl. heterocyclyl. heteixjcyclylCx^alkyl, heterocyclylC2^alkenyl 
and heterocyclylC2^alkynyl which group is optionally substituted by 1 or 2 substituents 
independently selected from halo, hydroxy, phosphonooxy. C^alkoxy, hydroxyCx^alkyl. 
phosphonooxyCi^alkyl. -NR' r»°'. -C(0)R^', -C(0)NR^*R'°' and -C(0)0R'''; 

25 R^' is hydrogen, halo, nitro, cyano or -X^R"'; 

R^' is hydrogen, phosphonooxy or a group selected from Q^alkyl, Cz^alkenyl. C2.6alkynyl, 
Cs^ycloalkyl. Ca^cycloalkenyl, aryl. aiylC,^l, arylCj^alkenyl. aiylC2^alkynyl. 



wo 2004/113324 

PCT/GB2004/002S64 

-72- 

heterocyclyl. heterocyclylQ^l, heteiocyclylCa^alkenyl and heterocyclylC2^alkynyl. 
which group is optionaUy substituted by 1. 2 or 3 substituents independently selected ftom 
halo, hydroxy, phosphonooxy, Ci^alkyl, CMalkoxy. -NR'^'r"', -NHC(0)NR^^ r"', - 
C(0)R^^'and-C(0)OR*^'; 
5 R'' is hydrogen, halo or -X^"'; 

R"* is hydrogen, phosphonooxy or a group selected from CLgalkyl, Cj^alkenyl, Ca-ealkynyl, 
Cs^cycloalkyl, Ca^cycloalkenyl. aryl, aiylC,^aIkyl. aiylCz^alkenyl, arylC2.,alkynyl, 
heterocyclyl, heterocyclylCx^alkyl. heterocyclylCa^alkenyl and heterocyclylC^^alk^yl which 
group is optionally substituted by 1 or 2 substituents independently selected from -NR''r«'. 
10 -C(0)NR^r8'. halo, hydroxy, phosphonooxy, Ci^alkyl, CMalkoxy, hydroxyCi^alkyl. 
phosponooxyCi^alkyl, hydioxyCMalkylcarbonyl. phosphonooxyCi^alkylcaibonyl, 
CMalkylcarbonyl. aminoC^alkylcarbonyl, Ci^laminoCi^alkylcarbonyl and 
bis(Ci^alkyl)aminoCi^alkylcarbonyl; 

R^' and R»' ate independently selected from hydrogen, heterocyclyl. heterocyclylCx^alkyl, 
15 Cx^lheteiocyclylCi^alkyl, Cj^alkyl. hydroxyCj^alkyl. phosphonooxyCj.6alkyl, 
CMalkoxyCi.6alkyl, Cs^cycloalkyl. Ca^cycloalkylCi^alkyl. hydroxyCa^cycloalkyl, 
phosphonooxyCs^cycloalkyl, hydroxyCi^alkylCa-fiCycloalkyl. 
phosphonooxyCx^alkyIC3-6cycloalkyl,hydroxyC3^cycloalkylCi^alkyl, 
phosphonooxyC3^jcycIoalkylCx.4alkyl,hydroxyC,^alkylC3-6cycloalkylCi^^^ 
phosphonooxyCx^alkylCa^ycIoalkylCi^alkyl, Ci^oxyC3^cycloalkyl, 
Ci^alkoxyC3-6cycloaIkylC,.4alkyl, haloCi^alkyl, haloC3^ycloalkyl, 
haloCa^ycloalkylCx^alkyl. C^^altenyl. C^alkynyl. cyanoCx-^alkyl. aminoCx.6alkyl, 
Ci^alkylaminoCxHsalkyl. bis(Cx^alkyl)aminoCi.6alkyl, hydroxyCx-4alkoxyCx-4alkyl, ' 
phosphonooxyCx^alkoxyCx^alkyl,hydroxyCx-4alkylcarbonyl, 
phosphonooxyCx^alkylcarbonyl, Cx-4alkylcarbonyl. aminoCx^alkylcarbonyl, 
Ci^alkylaminoCx^alkylcarbonyl and bis(Ci^alkyI)aminoCx^alkylcarbonyl; 
or R^' and R«' together with the nitrogen to which they are attached form a heterocycUc ring 
which ring is monocycUc or bicyclic and comprises 4 to 7 ring atoms of which one is nitrogen 
and of which another is optionaUy selected from N. NH, O. S, SO and SO2, and which ring is 
optionally substituted on carbon or nitrogen by 1 or 2 substituents independently selected from 
Cx^l. hydroxy, phosphonooxy. CMalkoxy, hydioxyCx^alkyl. phosphonooxyCx^alkyl. 
Ci^oxyCx.4aIkyI, hydroxyC,^alkoxyCi^alkyl. phosphonooxyC,^alkoxyCx^alkyl. 
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Ci^alkoxyC^alkoxy, hydroxyC,.4alkylcarbonyl. phosphonooxyCi.4alkylcarbonyl. 

Ci^alkylcarbonyl. aminoCi^alkylcarbonyl, CMalkylaminoCi^alkylcarbonyl and 

bis(Ci^l)aimnoC,^alkylcarbonyl, and where a ring -CH2- is optionaUy replaced with 
-C(0)-; 

5 R**, R"', R^' and R*** are independently selected from hydrogen. Ci^salkyl. Cs-ficycloalkyl, 
Ca^cycloalkylCi^alkyl, hydroxyCi^alkyl. phosphonooxyCi.<5alkyl, haloCi^alkyl. 
aminoCi^alkyl. Ci^alkylaminoCi^alkyl and bis(C,^aIkyl)aniinoCi.6alkyl; 
or R'' and R^*" together with the nitrogen to which they are attached form a heterocycUc ring 
which ring is monocyclic or bicyclic and comprises 4 to 7 ring atoms of which one is nitrogen 

10 and of which another is optionally selected ftom N. NH, O, S, SO and SO2. and which ring is 
optionally substituted on carbon or nitrogen by 1 or 2 substituents independently selected fo>m 
C^alkyl, hydroxy, phosphonooxy. Ci^alkoxy. hydix>xyCi^l, phosphonooxyCi^alkyl, 
Ca^alkoxyCi^alkyl, hydroxyCMalkoxyCi^alkyl. phosphonooxyCi^alkoxyCi^alkyl, 
CMalkoxyCMalkoxy. hydroxyCi^alkylcarijonyl. phosphonooxyCi^alkylcarbonyl, 

15 C^alkylcarbonyl, aminoCi^alkylcarbonyl. Ci^alkylaminoCi^alkylcarbonyl and 

bis(C,^alkyl)aminoCi^alkylcarbonyl. and where a ring -CHa- is optionally replaced with 
-C(0)-; 

provided that a compound of formula (lA) contains at least one phosphonooxy group. 

10. A compound according to claim 9 or a salt or ester thereof wherein the compound or 
salt or ester thereof contains only one phosphonooxy group. 

11. A compound according to claim 9 or a salt or ester thereof wherein X is NH. 

12. A compound according to claim 9 or a salt or ester thereof wherein R^* is hydrogen. 

13. A compound according to claim 9 or a salt or ester thereof wherein R^ is aiyl 
optionally substituted by 1 or 2 halo. 

14. A pharmaceutical composition comprising a compound of formula Q) as defined in 
claim 1 or a pharmaceutically acceptable salt, ester or prodrug thereof, or a compound of 
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fonnula (lA) as defined in claim 9 or a phannaceuticaUy acceptable salt or ester thereof in 
association with a phannaceutically acceptable diluent or earner. 

15. A compound of fonnula (D as defined in claim 1 or a phaimaceutically acceptable salt. 
5 ester or prodrug or a compound of fonnula QA) as defined in claim 9 or a phannaceuticaUy 

acceptable salt or ester thereof for use in therapy. 

16. The use of a compound of fonnula (T) as defined in claim 1 or a phannaceutically 
acceptable salt, ester or prodrug or a compound of fonnula (lA) as defined in claim 9 or a 

10 phannaceutically acceptable salt or ester thereof in the preparation of a medicament for the 
treatment of a hypeiproliferative disease such as cancer. 

17. The use as defined in claim 16 wherein the cancer is colorectal, breast, lung, prostate, 
bladder, renal or pancreatic cancer or leukaemia or lymphoma. 

15 

18. A method of treating a human suffering fi:om a h>perproliferative disease such as 
cancer comprising the steps of administering to a person in need thereof a therapeutically 
effective amount of a compound of fonnula (I) as claimed in claim 1 or a phannaceutically 
acceptable salt, ester or prodnig thereof or a compound of fonnula QA) as claimed in claim 9 

20 or a phannaceuticaUy acceptable salt or ester thereof. 

19. A process for the preparation of acompound of fonnula (D as definedin claim 1 or a 
salt, ester or prodmg thereof, which process comprises reacting a compound of fonnula (D) 
wherein R^ R^, r3 and R^* are as defined in claim 1 




25 R4 

(ID 

where L is a suitable leaving group with a compound of fonnula (UI) wherein R^ and X are as 
defined in claim 1 
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in the presence of hydrochloric acid in dioxane under an inert atmosphere, 
and thereafter if necessary: 

5 i) converting a compound of the formula (I) into another compound of the formula (X); and/or 

ii) removing any protecting groups; and/or 

iii) forming a salt, ester or prodrug thereof. 



20. A process for the preparation of a compound of formula (lA) as defined in claim 9 
10 salt or ester thereof, which process comprises phosphorylation of a suitable compound of 
formula (!) followed by deprotection of the phosphate group. 



or a 



